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Executive Summary

The Department of Defense's (DOD) technical data repositories (storage
centers) are critical to increasing competition in DOD's approximately
$22-billion annual spare-parts procurement process. Technical data
include the specifications, engineering drawings, descriptions of manu-
facturing processes, and testing procedures necessary to competitively
procure spare parts. Concern about DOD's technical data problems and
their effect on competition for spare-parts procurements prompted the
Chairman of the House Committee on Government Operations to ask GAO

to determine whether;

V DOD's management of technical data repository automation efforts is
adequate and whether these efforts should be consolidated into a single
program managed at the DOD level;

, current repository automation-efforts by the military departments and
the Defense Logistics Agency (DLA) are well defined, are based on vali-
dated requirements, and have used appropriate procurement methods;
and

* DOD and the Patent and Trademark Office (PD) should share studies (to
include testing) of new technology.

For many years the Congress has advocated the use of full and openBackground competition to reduce the cost of spare parts. Just as competition is crit-
ical to reducing procurement costs, the availability of technical data is a
necessary element in conducting competitive procurements for spare
parts. DOD determined that the automation of its technical data reposito-
ries was required to overcome problems with its manual processes and
outdated electro-mechanical devices for storing aperture cards. In 1983,
the Secretary of Defense issued general guidance on automating tech-
nical data repositories. This guidance called for standardized systems
that could communicate with one another (interoperate) using modern
computer technology. The three military departments and DLA have ini-
tiated 5 separate efforts to automate 25 primary repositories.

DOD estimates this automation will cost $144 million through fiscal year
1989.

Results in Brief DOD's overall management efforts for technical data repository automa-
tion will not ensure the most efficient and effective solution to reposi-
tory problems. DOD is not likely to achieve its goals of standardization
and interoperability of primary technical data repositories. (See pp. 18
to 25.)
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Executive Summary

In acquiring computer hardware and software for their projects, the mil-
itary departments and DIA did not comply, in all cases, with regulations
implementing the Brooks Act. Furthermore, these automation efforts
are generally not adequately defined, validated, or based on reasonable
economic justifications. (See pp. 26 to 37.)

DOD and M have not formally shared studies of new technology. (See
pp. 38 to 42.)

Principal Findings

Duplicative and The five DOD efforts under way (three Navy, one joint Army/Air Force,
Nonstandard Approaches and one DLA project) have resulted in duplicative and nonstandard

approaches to automating repositories. For example, the Army/Air
Force and the Navy are pursuing independent digital projects, whereas
DLA'S project does not include digital systems because the agency
believes the technology is unproven. The net result is systems that are
nonstandard which will, in turn, jeopardize interoperability.

Requirements Not Because DIA underestimated repository work loads, it acquired com-
Adequately Defined puter equipment that does not meet its needs. The Army/Air Force joint

development effort and one of the Navy's efforts required numerous
contract modifications because of added requirements. (See pp. 26 to
29.)

Economic Analyses DOD regulations require an economic analysis for such projects as the
Not Adequate technical data automation. Although the military departments and DIA"\

each developed one or more economic analyses, G.O found, in several
instances, that these analyses were incomllete, were outdated, or con-
tained invalid assumptions. For examl)e, the Armuy incorrectly used pro-
ductivity information and overstated automation benefits by 34 percent.
(See pp. 29 to :33.)

Regulations Not Federal regulations and ix)i) directives require 10)1 agencies t( a(opt a'
Complied With procurement strategy that not only meels their needs but also) l)rote('ts

the government's interests. To achieve this. federal regulations require
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Executive Summary

agencies to obtain a Delegation of Procurement Authority from the Gen-
eral Services Administration before purchasing computer equipment or
services. The Army and Navy did not obtain, in all cases, required Dele-
gations of Procurement Authority to buy computer hardware and soft-
ware for automating their repositories. Army officials believed their
procurement was covered by federal printing regulations instead of
computer procurement regulations, and Navy officials believed their
procurement involved only minimal amounts of computer hardware.
Although DLA obtained a Delegation of Procurement Authority for its
repository automation project, it exceeded this authority by, among
other things, acquiring four systems instead of the two systems autho-
rized by the delegation. The General Services Administration disagrees -

with the military departments and believes that Delegations of Procure-
ment Authority should have been obtained. Moreover, the agency
believes that DLA exceeded its authority and should have requested an
updated delegation. GAO agrees with the General Services Administra-
tion. (See pp. 33 to 35.)

Competition Restricted The joint Army/Air Force effort's Request for Proposals contained
unnecessarily restrictive requirements for computer hardware and soft-
ware. This action limited the types of computers that could be offered
by prospective bidders; thus, full and open competition, a basic goal of
federal procurement regulations, was not obtained for these require-
ments. (See pp. 35 and 36.)

*Information Not Shared DOD and mDi have similar needs for optical disks, a new technology for
storing large amounts of data. But they did not formally consider joint
studies or testing, resulting in a duplication of effort. (See pp. 38 to 42.)

Recommendations GAO recommends that the Secretary of Defense direct the Assistant Sec-
retary of Defense for Acquisition and Logistics to take the following
act io)ns:

In conjunction with the Assistant Secretary of Defense (Comptroller),
exp~editiously evaluate thle appropriateness of continuing any or all cur-
rent technical data rep~ository autonmation efforts, considering the find-
ings of this report and the Secretary's goal of standardization and
intecroperabi lit N. Results of this evaluation, including actions taken to
delay or terminate any or all efforts, and the associated budgetary
impacts should be presented to selected congressional committees.

Page 4 GAO/ IMTEC-W87 Data Management
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Executive Summary

Following the evaluation, designate oversight responsibility to a central 6

office within the Office of the Secretary of Defense to manage and con-
trol any continuing efforts to automate the military departments' and
DLA'S repositories. This central office should have planning, coordina-
tion, and budget review and approval authority over the remaining mili-
tary department and DLA repository automation efforts, and should
obtain Delegations of Procurement Authority as required by law.
Formally coordinate with PTO's Administrator for ADP, and, when appro-
priate, perform joint studies (including testing) of optical-disk storage
devices.

GAO also recommends that the Congress delay any further funding of the
technical data repository automation efforts until it receives the DOD
evaluation. Additionally, GAO recommends that, after reviewing the
evaluation and determining appropriate funding levels, the Congress
ensure that these funds be restricted to the centrally directed effort.
(See chapter 5.)

,Aency GAO did not request official agency comments on a draft of this report.

However, during the course of its work, GAO discussed the facts in this

report with agency program officials and has incorporated their com-
ments where appropriate.

Page 5 GAO IMTEC-GW7 Data Management
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-" Chapter 1

Introduction

Each year the Department of Defense (DOD) spends billions of dollars on
spare parts for military weapon systems and other equipment. In fiscal
year 1984, DOD's spare-parts procurement budget was estimated at $22
billion. DOD buys these spare parts during two phases of a weapon
system's life cycle-when the system is new (initial spares) and after it
has been in inventory for a certain period (replenishment spares). As
figure 1.1 shows, over the entire life cycle of a weapon system, the vast
majority of spare-parts procurement dollars typically will be devoted to
replenishment spares.

Figure 1.1: Typical Phasing of Initial
and Replenishment Spare-Parts
Acquisitions Dolar, Total Spares Acquisition

Replenishmn
Spares

L~~~~ - --------

T.

Source Office of Federal Procurement Polcy

In the early 1980s, the media and congressional hearings attracted the
public's attention to overpricing problems relating to DOD's spare-parts
acquisitions. One of the results of this publicity was additional focus by
DOD on its spare-parts pricing problems and the accompanying insight
that technical data repository automation might partially solve the
problems. During this same time, several repositories were developing
plans for modernizing their older and increasingly-difficult-to-maintain
technical data storage equipment. In August 1983, the Secretary of
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Defense issued general guidance for improving spare-parts procure- N
ments and included in this guidance limited direction for automating the
technical data repositories.

Technical Data and Its For many years, the Congress has advocated the use of full and opencompetition to encourage federal agencies to obtain goods and services
Relationship to Spare- at the lowest total overall cost. The Office of Federal Procurement

Parts Procurements Policy has estimated that procurement savings of 20 percent could be
obtained through competition. In addition, competition may encourage
better quality and more timely deliveries. Just as competition is critical
to containing procurement costs, technical data are a necessary element
in conducting competitive procurements with private industry. To solicit
competition, the government's buying office must furnish a detailed
description of an item, often including its performance characteristics.
This information, generally termed technical data in DOD, includes speci-
fications, detailed engineering drawing(s), manufacturing processes, and
testing procedures. DOD's current efforts to improve spare-parts pricing
have underscored the importance of technical data for competitive
spare-parts procurements.

The Mission of DOD's The military departments and the Defense Logistics Agency (DLA) have
established repositories to manage technical data. DOD has designated 25

Technical Data primary repositories that support procurements of spare parts. These

Repositories repositories manage the receipt, inspection, indexing, and storage of
technical data and the responses to requests for these data. Approxi-
mately 80 percent of data requests support spare-parts procurements;
the remaining 20 percent are for engineering modifications, manufac-
turing, and maintenance support. Additionally, these repositories pro-
vide data to industry. the public, and foreign military assistance
organizations. D)D also has several secondary repositories that mostly
support engineering modifications and maintenance functions of the mil-
itary departments.

Since conversion from paper-copy storage (huring the ('arly 1 960s. I X)I
repositories have relied on aperture cards as their )rimary da a-st rage
medium. An aperture card is a standard 8Mt)-e'( i i. data-st (rage card
with a 35-millimeter filnstrip mouinte(d on the card c ntaining a picture
of the engineering drawving or specification. (See figiure 1.2. rn next -

page.)

Page 9 GAO IMTE('-86-7 IData Management
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Chapter 1I
Introduction

Approximately 90 percent of the data stored in thle DOD repositories is
onl apertuire cards; the balance is stored on roll microfilm or on paper
copy or both. Depending on the size of the drawing, the aperture card
may contain information onl one drawing, several drawings, or onflya
segment of a drawing. Cuirrently, [x)D estimates that its primary reposi-
tories store 200 million drawings, with thle associated specifications and
docuimented manufactuiring and testing processes. Most Of DOD's tech-
nical data repositories rely on manual or older comptuter-controlled,
apertuire-card storage and retrieval operations.

* Figure 1.2: Aperture Card Representation

*~~~ ~ A .'~I*,7

2 222 22 22 22 22 2222 2 2 22' 2 2132

3 333 33 33 33 33 3333 3 3 313 13 3 3
DUAL PRPOSE

4 44 444 44 4 4 414 4:44 ENGINEERING O&UMENI 4 44 ,44 4'

5 55 5 55 55 5,5 555 555 CARD 5 15

36 6 66 66 66 6 6666666 *666 6 666

A1 3

A 35 nim filmstrio con1an~ng tthe technical data
engineering drawnc or specification) is mounted

o,, the card

DO RprtdAeccordling to (4)D ixnianuial Operat ionsf have mlade it di flicuilt for1 iep( si-
Ii~i~1I) Reteci I 4 v managers to pro)vide t imely Ser'vice to( dat a requ est ers. ('ii rrent ly.

Defi cieclie's in thIU dat a stored ni aperliltre cards arte largely handled Imatilially or by old

IMilit arv Department s' conlpter-conitrol led, aperil sre-card Storage and handling devices. Repos-
h An DL''s epostor it )~ ol~ratils have become nu1t imely and (.1iml1ers( 4me ats great er

qulantite of, cards are sto(red and as an increased I ise of, (4 mipet it ivt

Operations 1)14 li remlit S drives t lie II lifllher k41 dat; a t(ll(' sip 81 4rt'(. Ihese act in
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Chapter I

have caulsed p )l)ieis in r-el rieving. fr-om t he systemi necessary data for,
Iprocillrelleni s. Ill somne cases, data hiave beenl InislIaced, I bus delaNying
informIal ion pr-ovided to conitractors seeking to b~id on spare-1)arts
pn )ciiremllent s. Fuirt her, aper'tilire-car-d handling equipment f'or existing
r-epoisitories is old. r-esulting in fr-equent miaintenance problems. In some
cases, because t his eqiinent, is no~ longer- manufactur-ed, r-eplacemient
by simlilar eqlifi)ment is not possible. Other- pin blemis repor-ted include
inadequiat e and lost dr-awings, inadequate technical character-istics for law
miantifactiire. and inadlequiate testing lwoce(Iiires.

Autmaio EfotsIn an attemlpt to resolve somie of*t he af~orementioned procblems. the mili-
taryw departmients and DLA have inlitiated pro 'ject s to automnate 25 pi-

by the Military inarx ,epositor-ies. [S(Ilt est imates t hat t hese pro ,jects will cost $ 144
Departments and DLA m1illiwi through fiscal year- 1989. The lwo(Jects arev intended to addr-ess

only the storage and r-etrieval pr-oblems of' curr-ent dr-awings and will not
focuis on adequacy and comipleteness of' the dr-awings or- of (It her- tech-
n icalI dat a. Ta blIe 1.1I shI ows t he st a t u is of t ie ii it i dep~aritmients' and
[LA'S atutonlat io n eft(1rtS.

Table 1.1: Automation of DODs Primary
Technical Data Repositories Dollars in millions

No. to be Estimated
automated costs

Military departments

Air Force 5 $382
Army 7 404

%v 9 537
DLA 4 11 7
Total 25 $144.0

Contract
On contract options Planned

Military departments

Air Force 14

Army 1 6
Navyr 2 *7

DLA 4

Total 8 10 7

Note The first installation of attomnated eqUiprrient 1oc place ,iJaniiar r986 at rhe \a~a Air Technical
Sen. ices F ael,, Philadelpnia Penns~lvania F a 53ltc vplanned for the first cfuarter ot fiscal
.,ar 1989 at the Naai Electronics Systems Figineerinq Cartr sruth Virniiria
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Introduction

Some repositories are planning to utilize digital storage devices; they
will convert existing engineering drawings and specifications to elec-
tronic pulses-a process known as digitization. Once the data are digi-
tized, the electronic pulses, representing the drawings or specifications,
can be stored, for future retrieval, in either magnetic or optical devices.
The magnetic storage device records the electronic pulses on magneti-
cally sensitive platters, while the optical device uses lasers to record
these pulses on light-sensitive material. (See chapter 4 for further elabo-
ration on the optical-disk technology.) Figure 1.3 shows the different
types of automated technology planned or installed.

The military departments' and DLA's automation efforts are summarized
below.

Army/Air Force The Army's and Air Force's Digital Storage and Retrieval Engineering
Data System/Engineering Drawing Computer Assisted Retrieval System
(DSREDS/EDCARS) is a prototype system intended to digitally store,
update, retrieve, and duplicate engineering drawings and related docu-
ments using optical-disk technology. The system will be installed at the
Army's seven major commands and at five Air Force logistics centers
that support spare-parts procurements. The first installations will be at
the U.S. Army Missile Command in Huntsville, Alabama, and at the Sac-
ramento Air Force Logistics Center, starting in April 1986, with all
projects planned to be installed and accepted by September 1988.

Navy The Navy's Engineering Drawing Management Information and Control
System (EDMICS) is a prototype system intended to store, update,
retrieve, and duplicate engineering drawings and related specifications.
Currently, the Navy has three separate projects using two types of tech-
nology within this system. The Naval Air System Command's (NAVAIR)

Technical Services Facility in Philadelphia, Pennsylvania, is installing
an aperture-card storage system, along with phasing in both magnetic
and optical-disk storage devices. The Engineering Drawing Support
Activities of the Naval Sea Systems Command (NAVSEA) are acquiring
optical-disk storage systems: the site at Port Ilueneme, California,
awarded a contract in September 1985 and plans to install its system by
the fourth quarter of fiscal year 1986; the Portsmouth, New Hampshire,
site released the same lRequest for Proposals in September 1985. The
Navy plans to (levelop a method by which these three systems can com-
municate with one another. It is also considering expanding EDMICS to
secondary repositories, depots, and engineering facilities.

Page 12 GAO/IMTEC86-7 Data Management
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Chapter I
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Figure 1.3: Types of Automated
Technology Planned for or Installed at
DOD's Repositories A ,/')p' ot Rec)CO1 es t~
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DLA DLA's Engineering Drawing Automated Storage and Retrieval Equipment
(EDASRE) will automate two data repositories currently using manual
operations-the Defense Electronics Supply Center in Dayton, Ohio, and
the Defense General Supply Center in Richmond, Virginia. Two
semiautomated repositories, the Defense Industrial Supply Center in
Philadelphia, Pennsylvania, and the Defense Construction Supply
Center in Columbus, Ohio, will be upgraded to be fully automated. The
DiA system, which stores, updates, and retrieves engineering drawings
and associated data, will use a closed-loop, aperture-card-based system.
This process keeps the aperture card within the card-handling equip-
ment, and makes copies of requested or needed information without
human intervention. EDASRE is expected to be operational at all four cen-
ters by June 1986.

Objectives, Scope, and Concern about DOD's problems in acquiring and managing technical data

and the effect of these problems on competition for spare-parts procure-
Methodology ments prompted the Chairman of the Ilouse Committee on Government

Operations to ask us to evaluate selected aspects of technical data repos-
itory automation. In discussing the request with the committee, we
agreed to determine whether

. DOD's management of technical data repository automation efforts is
adequate;

* current independent automation efforts by the military departments
and DIA are well defined, are based on validated user requirements, and
have used appropriate procurement methods:

* these efforts should be consolidated into a single program managed at
the DOD level; and

* DOD and the Patent and Trademark Office (tni)) should share studies,
including testing, of new technology.

To answer these questions, we reviewed the I)) agencies and i'°li)'s
automation plans and policies, evaluated each of Don's major repository
automation projects and a Jiu project (Automated Patent System) that
employs technology similar to that used by Di)n, and interviewed n) )
and lym officials responsible for the automation efforts identified in this
report. In gathering and analyzing noD and i"1 documents concerning N
teie acquisition of automatic data )ro('essing (AN') hardware and soft -

ware, we talked with appropriat," agency officials and their staft'. FO
ascertain the adequacy of no-level managenut . we ohtained and ana-

lyzed documents and interviewed officials of the Office of the Secret arv
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of Defense (Comptroller); the Defense Material Specifications and Stan-
dards Office; and military department and DLA officials responsible for
managing technical data and ADI, resources.

To determine if the military departments' and DLA's automation efforts
were well defined, were based on validated requirements. and used
appropriate procurement methods, we examined the processes used and
documentation created by military department and DLA repository auto-
mation efforts under way and compared these to applicable military,
DL.X, DOD, and government regulations on software design and develop-
ment and computer equipment procurements.

To find out if the military departments' and DIA's automation efforts
should be consolidated into a single program managed at the DX)D level,
we compared the projects' current status to reported criteria concerning
success or failure of jointly managed DOD programs. The criteria we
relied on were outlined in two reports: Joint Major System Acquisition
by the Military bervices: An Elusive Strategy (GAO!NSIAD-84-22. Dec. 23,
1983) and Report of the Defense Science Board 1983 Sunnier Study on
Joint Service Acquisition Programs (Feb. 1984). Additionally, we relied
on criteria contained in an August 1983 memorandum from the Secre-
tary of Defense concerning automation of DoD's primary repositories.
and DOD regulations pertaining to life-cycle management of automated
information systems. %

To evaluate whether the DOD agencies and lim should share studies (to
include testing) of new technology, we identified similarities and differ-
ences between the military departments' and DLA'S projects nld VIP's
Automated Patent System project. We also reviewed the management
actions of these agencies in relation to the requirements of the
Paperwork Reduction Act of 1980. Public Law 96-511, and Office of
Management and Budget Circular A-71 concerning inter- and intra-
agency technology and automated systems sharing.

In addition to performing this work for the Chairman. l louse Committee
on Government Operations, we are also evaluating a IO1 plan for an
improved system for managing technical data. lBoth the Di)l plan and
our evaluation, which is to be completed in April 1986, are required by
Public Law 98-525. the 1985 Depart ment of Defense Aut horizat ion Act,

We sought the views of numerous responsible agency program officials
during the course of our work. lowever, in accordance with the
requester's wishes, we did not obtain Ithe views of Ithese of icials onl our

Page 15 GAO IMTFC-86-7 )ata Management
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findings, conclusions, and recommendations; nor did we request official
agency comments. Except as noted above, we performed our work in
accordance with generally accepted government auditing standards.

Page 16 GAO/IMTEC-86-7 Data Management
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Chapter 2

Comprehensive Strategy Needed For
Repository Automation

For years, congressional concern has focused on the need for DOD to

eliminate overlapping and duplicative functions whenever and wher-
ever possible-particularly in the areas of supply and ADP. Standardiza-
tion can be an effective means of reducing overlapping or duplicative
ADP functions; it can involve multiple sites using either the same systems
or the same system components to meet mission needs. In implementing
standard systems or components, organizations can reduce costs by
eliminating duplicative research and development, consolidating mainte-
nance expenses, and enhancing opportunities for interoperability.1

The DOD technical data repositories fundamentally perform the same
missions and have similar work loads; therefore, automation efforts at
these repositories could benefit from standardization. However, DOD's

efforts to standardize repository automation have suffered from inade-
quate management direction which, in turn, has contributed to duplica-
tive and nonstandard development and may jeopardize opportunities for
interoperability between DOD repositories and with industry.

According to key DOD repository representatives, DOD's technical data .

repositories perform virtually the same tasks, have similar work-load

Representatives characteristics, and face common problems. In October 1982, key repre-

Indicate Mission sentatives from the military departments, DLA, and the Office of the Sec-
Areretary of Defense met to review the military departments' and DLA'S

Functions Are repositor-y automation projects. During that meeting, the representatives

the Same determined that

* the primary function of their repositories was to receive, inspect, index,
and store technical data and then provide these data to requesters on
time;

* approximately 80 percent of their work load involved providing data for
spare-parts procurements; the remaining 20 percent involved providing
data to support weapon system maintenance, modification, and develop-
ment; and

* the repositories faced common problems (i.e., work loads exceeding
available resources and cumbersome manual operations) that prevented
them from functioning in a timely manner.

'Interoperability, as it relates to tX)D technical data repositories would, at a minimum, permit indi-
vidual repsitory computer systems to electronically exchange data with one another and with pmi-
v'ate industry.

Page 18 GAO/IMTEC8-7 Data Management
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Chapter 2 w.
Comprehensive Strategy Needed For
Repository Automation

The representatives concluded that automation was the best solution to
their repository problems and that a standard system could be used to
automate all of their repositories.

PolicyDirecton forThe Secretary of Defense has provided general direction to the military -

departments and defense agencies on standardizing repository automa-
Repository Automation tion. In an August 1983 memorandum, the Secretary stated that a

Has Not Been standard computer system specification had been defined, and he
directed the military departments to fund an automation effort to install* Adequately two separate prototypes-one prototype for one Army and one Air

Implemented Force repository and another prototype for NAVAIR'S central repository.
Additionally, the Secretary stated that automating rep-sitories with
state-of-the-art technology would enable DOD to exchange technical data
electronically with industry and with the military departments and DLA.

Although the Secretary has provided policy direction, the Defense Mate-
rial Standards and Specifications Office 2 , which is responsible for tech-
nical data management, has not developed the necessary comprehensivew
strategy or issued implementation guidance to carry out the Secretary's
instructions effectively and efficiently. The reason- officials of this
office stated that they believed the Secretary's August 1983 memo-
randumn needed no further elaboration, and they assumed that all orga-
nizations interested in automating their repositories would join one of
the prototype projects.

In our opinion, however, the Secretary's policy guidance was not as
clear as the Defense Material Standards and Specifications Office
believed. For example, the Secretary did not direct DLA to join one of the
military departments' prototype projects. Nor did he say how other
organizations interested in automating their repositories could join pro-
totype projects.

For other organizations to join either prototype they would have had to
form a joint acquisition with either the Army/Air Force or the Navy to
acquire a system to automate their repositories. Yet establishing a suc-
cessful joint acquisition is not an easy task. We and the Defense Science

2 B3efore June 1985 the Defense Material Standards and Specifications Office was within the Office of
the UnTrder Secretary of Defense for Research and Engineering; it is now within the newly established
Office of the Assistant Secretary of Defense for Acquisition andLgitc
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Board, the senior independent advisory body to DOD, have reported3 that
the initial requirement preparation phase for a joint acquisition, while
critical to an acquisition's success, is difficult to implement. The board
also reported that this joint acquisition phase involves prospective par-
ticipants reaching agreement on numerous critical issues including, for
example, the performance specifications for the system, the technology ..-

to be used in developing the system, the acquisition strategy, and cost
and schedu>.. According to the board, prospective participants need to
agree on these issues before starting the acquisition to ensure its
success.

In our opinion, definitive guidance was lacking on how the Secretary's
direction was to be implemented and on DLA's role regarding the proto-
type projects. In addition, DOD has not developed a long-range strategy
to guide the coordination of the establishment of expected joint acquisi-
tions; nor has it provided guidance to organizations interested in joining
the prototype projects at a later date.

Duplicative and Without specific guidance, the military departments and DLA have indi-
Nonstandard Repository vidually interpreted how to implement the Secretary's policy direction

Automation Efforts on repository automation. As a result, the military and DLA are pursuing
duplicative and nonstandard approaches in automating their five tech-

Occurring nical data repositories. Two examples follow.

NAvs A, a Navy command, determined that the Army/Air Force specifi-
cation met its requirements. But it was unable to join the prototype
effort because the Army and Air Force were unwilling to delay their
project to wait for uncertain NAVSEA funding. NAVSEA could not obtain
funding and authorization approval from the Navy in time to include
three of its repositories in the joint Army/Air Force prototype acquisi- .
tion. Consequently, NAVSEA is using a slightly modified version of the
Army/Air Force specification to automate two of its repositories under
separate contracts at an estimated cost of $7 million. The NAVSEA

projects use the same technology as used in the Army/Air Force project
and, in our opinion, are duplicating the Army/Air Force effort. In addi-
tion, we believe that developing these efforts separately will jeopardize
standardization and interoperability objectives.

J.oint MkjorSystem Acquisi ion by the Military S'wrvices: An I-lusive Strattegv (GA0 NSI Al -84-22,
lv. 23, 198:3); Rewt of the lf(,ens- Science Noarq 1983 Summar" St uy on loin Skrxice Acqiisi -
tion Programs ( Defense Science Board. Feb 1984).
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DLA has not joined either prototype project because of its interpretation
of the Secretary's policy guidance. According to DI.A officials responsible
for repository automation efforts, the Secretary tasked only the military
departments t' fund and support the prototype projects. DLA officials
contend that the Secretary, in his general guidance, directed everyone to
automate their repositories but did not specifically direct DLA to be a
participant in either prototype project. Currently, DLA is independently
developing its own automated aperture-card system. Further, DLA's cur-
rent contract does not require digital capability, even though the proto-
types mentioned by the Secretary call for a digital subsystem. This will
result in a system not compatible with the other DOD digital systems
under development. DLA'S system does not include digital capability
because the agency was concerned about the risk of using unproven
technology.

Interoperability Among In his August 1983 memorandum, the Secretary of Defense stated that

Repositories and Private automating repositories with state-of-the-art technology could permit

Industry Has Been the repositories to interoperate with other repositories and industry.
The DLA system may jeopardize the Secretary's desire for interoper-

Jeopardized ability. At a minimum, digitization is required for all systems to permit

electronic communications of drawings among the repositories and
industry. Because it is not digitized, the DIA system will not be able to - -

exchange data electronically with Army/Air Force or Navy systems, or
with private-sector digital systems.

DOD describes two levels of interoperability. One definition involves sys-
tems that simply pass information back and forth. Another definition
involves systems so tightly integrated that they can operate together on
the same data. DOD, however, has not established an adequate implemen-
tation strategy that would permit a logical and controlled evolution to
achieve either form of interoperability for technical data repositories.

Management Strategy Developing standard automated technical data repositories that can
interoperate with other DOD repositories and industry, in our opinion,

Needed for Future presents a significant management challenge. Since achieving these
Standardization capabilities requires participation by DOD and the private sector for the

initiation, development, and deployment of these automated systems,
the level of the office from which these efforts are managed is
extremely important. Two mechanisms are already in place with which
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DOD can pursue its standardization goal. The first, a management con-
cept designated Life Cycle Management of Automated Information Sys-
tems, provides a series of decision points for implementing major
automation efforts. The second is the Major Automated Information Sys-
tems Review Council (MAISRC), chaired by the Assistant Secretary of
Defense (Comptroller), which reviews and approves selected DOD auto- -"-

mated information systems.

During fiscal year 1986 DOD appropriation hearings, the House Com-
mittee on Appropriations stated that the Assistant Secretary of Defense

for Acquisition and Logistics should take the lead policy role for
ensuring maximum coordination and compatibility between the services'
logistics systems, of which repositories are a part, by developing and
issuing minimum standards necessary to achieve this goal. The Com- *

mittee further suggested that DOD, through its MAISRC, review the logis-
tics automated systems to ensure that compatibility standards are
enforced.

Management Strategy Lacks Although DOD has implemented a management strategy for achieving

Oversight Control interoperability among its repositories, the strategy does not include the
necessary oversight control. In June 1985 the Assistant Secretary of
Defense for Manpower, Installations, and Logistics (reorganized as the
Assistant Secretary of Defense for Acquisition and Logistics) issued a
report of the Joint Industry-DOD Task Force on Computer Aided Logis-
tics Support (CALS). 4 This report discussed a strategy for obtaining inter-
operability among users of technical information, including technical
data repositories. In September 1985 the Deputy Secretary of Defense
approved a strategy for effecting the improvements recommended in the
GALS report.

The cALs report recommended five options to achieve DOD-wide and
industry coordination for system integration of repository functions.
These options included establishing

1. Lead-service designation - oversight by the Office of the Secretary of
Defense would be by customary budget review process.

4Report of the Joint Industry-DOD Task Force on Computer Aided Logistics Suppor ALS) (Institute
For Defense Analysis--une 1985).
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2. Service coordination offices - coordination would be performed by a
joint advisory group comprised of personnel from the Office of the Set-
retary of Defense, military departments, and private industry.

3. DOD steering group - would have planning and program approval
authority over all service and DLA actions.

4. DOD joint program office - would include features of options -2 and =3
and would have funding authority to implement the entire program.

5. Office of the Secretary of Defense-level implementation office -
assigns all authority and resources to the Office of the Secretary of.
Defense.

The report noted that these options were in order of increasingly effec-
tive integration and centralized control and that options =1 and =2
would be inadequate.

The Deputy Secretary of Defense did not implement any of the above W
options; instead, he appointed a steering group with coordination
responsibility, but without the program and planning authority recom-
mended by the task force report. Therefore, this group does not have
the minimum acceptable level of centralized control recommended by
the task force to ensure that effective systems interoperability occurs.

Life-Cycle Management and The Office of the Secretary of Defense has issued guidance to ensure
MAISRC Oversight Needed that automated information systems are effectively and efficiently man-

aged. DOD Directive 7920.1, Life Cycle Management of Automated Infor-
mation Systems, and the accompanying DOi) Instruction 7920.2, Major
Automated Information Systems Approval Process, respect ively, estab-
lish a life-cycle management approach for ADP and a MAISR(' review and
approval process for major milestones during the life cycle of an auto-
mated information system. This management process is performed for
selected automated information systems to ensure that the developing -"

organization has fully considered functional, ADI', and telecommuni(a-
tions requirements in order to produce an effective system. 1Te( rocess
seeks to (1) achieve accountability for the success or failure of an auto-
mated information system; (2) ensure that the automated informati n
system is developed, evaluated, and operated effectively and at tile
lowest overall cost: (3) provide visibility tor all resource requirements of
an automated information system and communication with the Congres s
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early in acquisition process: and (4) promote standardization of auto-
mated information systems for use throughout DOD.

Life-Cycle Management of The nOD directive for life-cycle management defines five life-cycle
Automated Information Systems phases, the first two of which are the Mission Analysis/Project Initia-

tion phase and the Concept Development phase. The purpose of the Mis-
sion Analysis/ Project Initiation phase is to identify, document, and -

validate functional mission requirements or need, and recommend explo-
ration of alternative concepts to satisfy the need. The purpose of the
Concept Development phase is to solicit and evaluate alternative
methods to accomplish the functional need described in the first phase.
Competitive demonstrations or prototypes can be used in this phase to
verify that the chosen concepts are sound, could perform in an opera-
tional environment, and provide a basis for final selection of a concept.

The Secretary of Defense, as noted earlier, has designated two proto-
types for the automation of the technical data repositories. The two pro-
totypes are proposing different types of digital technology. DOD has
initiated these prototypes before thoroughly analyzing all of its tech-
nical-data automation requirements, As we discuss in greater detail in
chapter 3. the military departments and DLA have not performed ade-
quate requirements and economic analyses to initiate and justify their
individual automation projects. The Army/Air Force project is using N
optical-disk technology and plans to digitize all of its existing drawings
immediately. The NAVAIR project calls for multiple-storage mediums,
including automated aperture card, magnetic disk, and eventually
optical disk when proven acceptable. The NAXAIR project also plans to
digitize data only when requests for data are made by various data
users. Currently there is no plan to compare these projects and subse-
quently select one for use throughout the military departments' and.-
I)LA s technical data repositories.

MAISRC Review ix)i) has instituted the MAISR" review process to ensure that the provi-
sions of automated information system life-cycle management are insti-
tuted and followed. The Dtn) directive and instruction direct that an
automated information system meeting one or more of the following cri-
teria is subject to a MA!SR(" review:

" Ilas anticipated costs in excess of $ 10) million from initiation to
installation.

" Has estimated costs in excess of $25 million in a single yer..
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Is designated as being of special interest by the Office of the Secretary
of Defense.

During our review, we found that the Air Force repository automation
project, estimated to cost $38.2 million, received a MAISRC review. This
project was reviewed because the Air Force had included it as part of a
larger ADP modernization effort, with an estimated life-cycle cost over
$1.7 billion. The Army, Navy, and DLA repository automation efforts,
ranging from over $11 million to $53 million, did not receive a MAISRC

review. However, if these efforts were considered as a single DOD-Wide
project, and their estimated costs combined, they would meet the $100-
million threshold for a MAISRC review. Not only do the repository auto-
mation projects, combined, meet established cost thresholds, and there-
fore warrant a MAISRC review, but they were also designated as being of
special interest by the Office of the Secretary of Defense. In his August
1983 memorandum, the Secretary of Defense determined that auto-
mating the repositories was essential to planned improvements for
spare-parts procurements. He also indicated that a standard system
specification had been developed for the repository automation efforts.
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Chapter 3

Federal ADP Acquisition Regulations and
Procedures Were Not Fully Followed

Federal regulations and DOD directives, implementing Public Law 89-306
(Brooks Act), require certain agency actions designed to ensure effective

and efficient ADP management. Agencies are required to thoroughly
identify, document, and validate system requirements before they pur-
chase new ADP systems. All economically feasible alternatives must be
considered. A procurement strategy, which meets organizational needs
and protects the government's interests, must also be developed and
followed.

The military departments and DLA did not, in all cases, follow the pre-
scribed federal regulations and DOD directives pertaining to ADP acquisi-
tions in automating their technical data repositori'?s. Neither the
military departments nor DLA fully identified, tmented, or validated
requirements. Consequently, economic analyses are generally incom-
plete, have invalid assumptions, or are out-of-date. In addition, the
Army and Navy did not obtain Delegations of Procurement Authority
from the General Services Admwistration, as required by the Federal
Procurement Regulation,5 and DLA exceeded its Delegation of Procure-
ment Authority. Finally, in one of the five projects, contracting practices
inappropriately restricted competition.

System Requirements Federal Property Management Regulation, Subchapter F, Part 101-35,
requires an agency to conduct a comprehensive requirements analysis

Were Not Fully commensurate with the complexity of the program objectives and mis-

Analyzed or Validated sion needs before acquiring new ADP equipment. Additionally, DOD Direc-
tive 7920.1 requires the military departments and DLA to fully identify,
document, and validate requirements before developing an automated
system. To determine the requirements of a new or replacement system,
agencies must look at their current problems; user needs; work-load
requirements, including validation of existing work load; external
requirements and constraints; and then identify possible solutions. The
written version of the requirements analysis should, among other
things, properly state user needs and minimum requirements and should
not unduly restrict competition. The analysis should also be adequately
documented to allow for periodic review and refinement of
requirements.

"See 41 C de of Federal Regulations, Subparts 1-4 11 and 1-4.12, which were in effect when these p .-
requirements were being deeloped On April 1, 1985, these provisions were replaced by the Federal
Information Res-iources Management Regulatin. - -
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We found that the military departments' and DLA's efforts to analyze
and validate their requirements fell short, as the following examples
demonstrate.

Army/Air Force Before the Army and Air Force formed a joint project, both organiza-
tions had conducted requirements analyses for the automation of their
repositories. We found, however, that these analyses were prepared
with limited user involvement and were based on inadequate user
requirements documentation and on requirements that were not
validated.

The Army did not document the extent of user involvement in its anal-
ysis and therefore cannot be assured that user requirements are fully
identified or properly stated. The Army also did not validate its require-
ments. The Army program manager stated that, although the require-
ments analysis was not documented, he felt comfortable about how the
requirements were identified and validated because of the extensive
number of users involved. Further, he stated that, in his opinion, the
approval process for the system served as a validation for the project's
requirements. However, as previously mentioned, documentation of user
requirements analysis and validation are necessary steps to ensure
development of an effective automated information system. Further-
more, although the Army contracted during 1984 for automation of
Army repositories, it currently has a separate contract study under way
to identify the Army-wide technical data requirements of all Army
users.

The Air Force's requirements analysis also did not initially involve
users. The Air Force focused on repository operational problems, but it
did not analyze users' information needs. The Air Force project manager
stated that, since the repository was a service organization, automation
would make the repository more responsive to users. We noted, how-
ever, that when Air Force users reviewed the system requirements after
contract award, they identified a problem with the system's response
time. The Air Force later changed the contract to add a local area net-
work that would increase system response time.

Further, although the Air Force validated its automation requirements,
this validation occurred in November 1984-3 months after the contract
had been awarded. Additionally, the requirements document, submitted
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for validation, did not address the functional requirements for com-
mand-wide engineering data indexing, location, requisition, and auto-
matic bid set preparation (including data base loading).

By limiting or by not documenting the extent of user involvement, not
fully identifying or analyzing technical data automation requirements,
and not adequately validating their requirements before finalizing their
contracts, both the Army and Air Force have increased the risk of
implementing a less effective or potentially more costly system than one
predicated on a thorough requirements analysis.

Navy The Navy's effort to determine requirements for the NAVAIR project was
incomplete because the Navy did not adequately involve users. While
NANAIR officials did include a representative from the contracting office
on its team that developed requirements, they excluded representatives
from the six naval air rework facilities, even though the NAVAIR reposi-
tory identified these maintenance depots as primary users. However,
after awarding the contract in 1984, NAVAIR identified the rework facili-
ties' requirements and estimated that these requirements for equipment,
networking, personnel, and maintenance will add $9.4 million to the
total cost of the system. If these requirements had been identified and
included in the original specifications to industry, NAVAIR could have
obtained competitive responses and could possibly have been able to
procure these requirements at lower costs.

Navy officials told us that NAVAIR's requirements were validated in a
March 1984 analysis. We found, however, that the analysis was done
primarily for a briefing to Navy's management on the technologies advo-
cated by rival naval commands. That analysis contrasted risks and costs
of two technology approaches: (1) aperture-card storage with phased-in
digitization and (2) optical-disk storage, similar to that acquired by the
Army and Air Force, The analysis did not discuss the redundant storage
files and storage media at .A\ AR. As of December 1985, NA.mXi lind three
files containing 26 million cards, of which about I 1 million were dupli-
cates. According to NAAIR officials, the three files are used to increase
responsiveness by increasing card availability. U nder this arrangement,
the central repository responding to data requests could handle up to
three simultaneous requests for the same cards by manually retrieving
the same card from three potential locations.

NANAIR plans to automate its repository, but it also plans to (ontijme its
current storage arrangement, which is predicated on a manilal system."
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NAVAIR'S current acquisition strategy calls for maintaining the existing,
manual, 26-million, aperture-card storage file while creating new files as
automated aperture-card storage modules, magnetic disks, and optical-
disk storage are phased in. According to NAVAIR officials, the command
adopted this phased approach because of concerns about the risks asso-
ciated with employing only digital storage devices (optical and magnetic
disks). NAVAIR's approach, however, will produce a highly complex
storage and retrieval environment because data will have to be con-
trolled on four different storage mediums.

In our opinion, a proper validation of NAVAIR requirements would have
questioned the need for redundant storage methods and their accompa-
nying management-control problems.

DLA DLA's requirements determination was inadequate because the agency
used inaccurate and nonvalidated work-load statistics that did not

4
include items transferred to DiA from the military departments.
Although DLA officials knew of these transfers in early 1983, they failed
to include them when they completed their requirements specification
and let the contract in 1985. In our opinion, DiA had more than enoughJ

-p time to update and validate its work-load statistics since the transfer of
1 million cards occurred about 2 years before contract award. As a
result of using inaccurate and nonvalidated work-load statistics, the
storage capacity of four repositories is already undersized and will have
to be augmented with additional storage modules. By acquiring addi-
tional storage equipment, DLA will be increasing the system's total cost.

Economic Analyvses The goal of the ADi' acquisition process is to obtain a system that meets
user requirements with the lowest overall cost, price and other factors

Are Incomplete, considered. To meet this goal and to justify to management the expendi-

Invalid, or Outdated ture of funds, DOD Instruction 7041.3, Economic Analysis and Program
Evaliation for Resource Management. requires an economic analysis for
proposals that involve a choice between two or miore options. According
to the guidance, an economic analysis is a systenmatic apl)proach to the
l)roblem of choosing how to employ scarce resources and an investiga-
tion of the full implications of a(Ihieving a given ol)je(tive in the most '"

efficient and effective manner. Tl t eatures of the analysis are that (1)
it covers tile useful life of a systnem aid (2) it sholild be updated as sig-
ni fi(.antit deve l (,i it S ('(lir hat a11 Ie l (t( )st 1)1" coenSirfil . ".I-S.
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To justify automation of their primary repositories, the military depart-
ments and DLA developed their own economic analyses of current and
alternative methods of operation with varying degrees of adequacy. We
found that these economic analyses contained incomplete, invalid, and
outdated assumptions and information. Also, some analyses do not
address capabilities that were later designed into the system.

Army/Air Force To justify the automation of its seven repositories, thle Army prepared
an economic analysis for each repository, and then the Army Materiel
Command consolidated them into one. We found that the benefits at two
commands are overstated by about $3.3 million, the work-load data in
two economic analyses are out-of-date, and the scope in all of the
Army's seven analyses is too narrow.

One of the benefits of the proposed automation system was to be-'
derived from the shortened time to revise a drawing compared to the
Current method. We found, however, that two commands overestimated
savings for this benefit by claiming their productivity would increase by
a factor of 20:1 for drawing revisions. The commands' projections were
based on an article by a consulting firm' stating that, in repetitive
drafting operations, and after a significant learning period, productivity
could increase as much as 20: 1. The article did not indicate how one
could determine the productivity gain from optical disk for a given oper-
ation. Instead it identified various companies' experiences with the tech-
nology, and the results ranged from a high of 20:1 to less than 2: 1. The
Army program manager acknowledged that the Army overstated bene-
fits when it computed savings using the 20:1 ratio. lie stated that the
Army should have used the results of one of its own studies that indi-
cated a potential productivity gain of about 6: 1. The difference in bene-
fits for these two ratios (20:1 vs. 6: 1) amounts to overstated savings of
approximately $3.3 million (or 34 percent) in relation to the total benefit
claimed of $9.5 million for this capability.

In addition to questionable benefits, the Army s economic analysis is
based on repository profiles with certain size data bases and work-load
requirements that have changed. Since this analysis was developed, the

work-load requirements in two of the seven Army commands have
changed considerably, but the economic analysis was not updated as

-h mat of Automnation on Enginecring. Manufacturn nic vtv Noember 1 tS8O Arthur 1).

Little. Inc.
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required by DOD instructions. For example, in one command, the reposi-
tory data base has been reduced by approximately 88 percent, from
800,000 drawings to only 100,000 drawings, but the economic analysis
was not updated.

We also noted that the Army's economic analyses did not cover the full
economic life of the seven Army command systems, as required by DOD
Instruction 7041.3. Although the projected economic life for these sys-
tems is 9 to 10 years, the economic analysis covers a 5-year period.
Army officials explained that this time frame was used because the sys- .:--

tems were approved under the Army's printing regulation, which speci-
fies a 5-year period for performing economic analyses for these types of ,.'

systems. Thus, the Army did not include 4 to 5 years of projected costs .

and benefits in its economic analysis justifying the repository automa-
tion program.

To justify automating its repositories, the Air Force conducted an eco-
nomic analysis based on information for one of its five repositories. DOD
Instruction 7041.3 specifies that all resources required to achieve stated
objectives are to be shown in the economic analysis. The Air Force's
stated objectives are to automate its repositories at five air logistics cen- %,%
ters. The Air Force's program~ director told us that the Air Force did not
perform economic analyses on the other four repositories. Instead, it
plans to do so before deciding to exercise current contract options for
these four. As a result of this action, the full cost, scope, and complexity
of the Air Force's repository automation effort have not been analyzed.

Further, the Air Force economic analysis overstated a principal benefit
and did not include all pertinent costs associated with automating the
one repository included in the analysis. The analysis estimates that the
automated repository system, when compared to current manual opera-
tions, will generate $2.8 million in procurement savings to be achieved
through increased competition. The analysis points out that the auto-
mated system will increase the availability of drawings needed for com-
petition and will make the drawings more readable. Each of these
activities is estimated to generate $ 1.4 million in procurement savings.
However, we found that the Air Force repository had already installed
equipment to enhance drawings. As a result, thle economic analysis over-
states the benefits of implementing the automated system by $1.4 mnil-
lion. Additionally. the undetermined costs associated with converting
aperture cards into a form acceptable to the automation equipment was
not reflected in the economic analysis.
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Navy To justify repository automation, the three Navy repositories with cur-
rent projects, one at NAVAIR and two at NAVSEA, independently prepared
an economic analysis. DOD Instruction 7041.3 specifies that all resources
required to achieve stated objectives are to be shown in the economic
analysis. The Navy's objective has been outlined in a Navy-wide auto-
mation plan as the automation and integration of all primary and sec-
ondary Navy repositories, not just the three current projects. As a result
of the Navy's actions, the full cost, scope, and complexity of the Navy's
repository automation efforts have not been analyzed.

We examined, in detail, NA\AIR's economic analysis for its repository and
found it incomplete. The analysis was done before the team developing
the system requirements became aware of the DOD stipulation that the
system should be interoperable with other Navy and i)rI repository sys-
tems. As a result, the analysis does not include $3 million in additional
hardware and software capability to digitize data to meet interoper- - -

ability requirements.

In addition, NAVAIR is moving away from aperture cards to digital tech-
nology, which also is being used by the Army and Air Force. Because the
original analysis was prepared before the decision was made to digitize,
it does not include an estimated $3 million that NAVAIR is proposing to
acquire two optical mass-storage disks. Furthermore, the system pro-
posed by NAVAIR now requires integration with its primary users. That
cost was also not included in the original analysis and is now projected
at about $9.4 million starting in fiscal year 1987. As a result, the NA\AIR

economic analysis does not address capabilities that have subsequently
been designed into the system.

DLA To justify repository automation. iIMA prepared a single economic ar.al-
ysis for its four repositories. That analysis contained aSsuml)tions that
we believe are now out-of-date. For example, an estimate of the cost of
storage equipment was predicated on the assumption that fiscal year
1982 work-load figures would be constant for the 10 years covered by
the economic analysis. Since the analysis was written, 1I)IA has received
transfers from the military departments over and above the estimates.
For example, one re)ository receives an additional 6,500 cards per
mont h. As a result, the number of active cards is projected to increase
from 288,())) in 1985 to 795,00)() cards within 5 years a fter the auto-
mated equipment is installed. This increase will require doubling the
num)er of storage niTIodules, whi(h will inI(rease the cost of storage

aeqiTm-Mnt.
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On the basis of the repositories' collective requests for six additional ~ .

storage modules, conveyers, and duplicator equipment, the Cost Of DLA's
system could increase by 33 percent-from $5.1 million to $6.8 million.
As a result of our review, DLA officials have acknowledged that the rela-
tionship of costs to benefits has changed, and the storage capacity
problem requires them to reassess their storage needs and to update
their economic analysis.

Military Departments Federal regulations and DOD directives implementing Public Law 89-306
(Brooks Act) require DOD agencies to adopt a procurement strategy that

and DLA Did Not not only meets their needs but also protects the government's interests.

Comply With To achieve this, federal procurement regulations require agencies to
Procuementobtain a Delegation of Procurement Authority from the General Services

Administration to procure AD~P equipment or services. Further, require-
Regulations ments must be stated in the least restrictive manner to encourage full

and open competition and to ensure lower overall cost.

We found that the Army and Navy did not, in all cases, obtain Delega-
tions of Procurement Authority from the General Services Administra-
tion. The Air Force did not need to acquire a delegation because the
Army was the procurement agent responsible for purchasing the ADP
system as part of the joint Army/Air Force effort. Although DLA
obtained a Delegation of Procurement Authority, it did not request an
amendment to reflect substantive changes in costs and requirements.

Army Army officials stated that they acquired their systems under an Army
printing regulation which, they believed, did not require them to obtain
a Delegation of Procurement Authority. However, Federal Procurement
Regulations 7 state that agencies must obtain a delegation when acquiring
equipment that is dedicated to printing processes and uses computer
technology, including electronic printing systems and integrated printing
systems. The Army procurement, which will cost about $55 million, is
largely composed of general -pu rpose computer hardware and associated
software.

Army management officials stated they had only general knowledge of
the federal ADtP regulations and were unaware of the requirement that
agencies must obtain a Delegation of Procurement Authority for
printing systems. Since the Army's automated system is predominantly

7Federal Proc~uremen~t Regkilation 1-4.1102-1, footlnote 5.
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composed of general-purpose computers, General Services Administra-

tion officials have concluded that the Army should have obtained a Del-
egation of Procurement Authority. We agree with the General Services
Administration.

Navy The Navy did not obtain a Delegation of Procurement Authority because
the Naval Material Command, the ADP approval authority for new sys-
tems, exempted the Navy's automation project from the ADP acquisition
requirement. The command based its decision on the belief that the per-
centage of ADP equipment in the system was an incidental 10 to 15 per-
cent of the system's total cost and thus was not subject to ADP

acquisition requirements. Since the estimated cost of the automation
system is $14.7 million and is predominantly composed of general-
purpose computer equipment, General Services Administration officials
have concluded that the Navy should have obtained a Delegation of Pro-

curement Authority. We agree with the General Services
Administration.

DLA DIA obtained a Delegation of Procurement Authority from the General
Services Administration, but it did not amend the request after its
requirements and costs changed. DLA'S Delegation of Procurement
Authority states that failure to comply with the conditions established
in the delegation will render it voidable. One of those conditions is that
an amendment to the delegation must be obtained whenever any mate-
rial change is expected from the basis on which the agency requested

)rocurement authority, such as substantive revision of technical
requirements, acquisition strategy, or anticipated contract costs.

DI.A specified in its request for a Delegation of Procurement Authority
its intention to automate two repositories and enhance or upgrade
semiautomated systems at two other repositories. According to I1\. its
olbjecl ives were to automate repositories and then to add digital capa-
bility as the technology became more reliable. DI.A estimated equipment
costs would be $4.9 million, maintenance costs for t he systems over a 5-
year period would be $2.2 million, and digital capability would cost
anither $3.4 million.

\We found the following instances of substantive changes in technical -..'

re(quirements and anticipated contract costs: '
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. DtA acquired four nlew. systems ins~tead of its sI ate(5 intentllion to acquire
two( svstents and upgrade the Other two.

. itA's equipment needs were based on uinderst ated W r-addata and
may require an additional $ 1.7 million in eqipmeflnt Co(sts.

. t)LA s maintenance costs have increased byV m tre thlan $800I .000 it since thfe
agency received its D)elegat ion of lProcurcnrelnt At t horit v

. PtAk deleted its opt iiins foir digital (apahi litY fro)m the specificat ions.
resulting in at substantive change to the c(ttract's technical
requirements.

A DLA official told1 Its DLA did not seek to amrend t he Delegation o)f Pro-
curenmeft Authority because it did not perceive these changes as sub-.-
stantive enough. However, in our- opinion. the above changes, in total., ~
are significant. For example. equipment costs are projected to increase
by $S 1 .7 million, ot 35 percent. and maintenance costs aire proqjected to

ineas, y 000.o 37 percent. Since thle above changes are signifi-
(ant. General Services Administration officials believe DL has exceeded
its contract. authority. We agree with the General Services
Administrtationl.

Federal acquisition regulations state that agencies should avoid restric-

Resricivetive featuires that would limit acceptable offers to one( or at few offerors'
Requirements products, unless the features are essential to satisfy the agency's mun-

Reduced Competition imum needs. We found that the Army/ Air Force solicitation had unc
essa rily restrictive requirements, thereby limiting competitiotn for
comptuter hardware and soft ware requirements.

fin thet( solicitation for 12 Army, and Air Force sites, thet( Armiy's require-
mieits speciflied bra nd-namne operating sy-Vstemls.' T1e specification
required either of two specific operating systems. The rest rict ion wa-is
inch ided as at requirement based ()n an Arnt , v( cm('elt paper t hat recom-
mended obtaining either of the two o)pera! in" systemIs to onsurt' comlpat -

ibilitv with other sy~stemls.

The A\rmny, it wever. h as in10 issi ied t his (olt ep t pa per aIS anl Armly-wide
51 anda!'d: nlor has it dev('loped anl ove-rall st rategy that wvould nece-(ssi-
talte, sutch at restihiito fmr its atitiiated svstti. Additiotnally. the Army-
prril mlanager for tOw Armly A\ir Force fprt ij45 told its that lihe was
in ii awalre of anyv tilliqitie systet'11it reiiritt l1 tht Ilst l ied limit ing t he
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operating systems packages. As a result, prospective bidders for the
Army/Air Force contract were precluded from offering any operating
systems other than the restrictive ones required.

We also noted other restrictions; for example, storage requirements were
limited to optical-disk hardware. Why this restriction was made is
unclear because the Army did not document its analysis of this require-
ment. An Army official who was a member of the team that developed
the system requirements told us the team wanted what it perceived to
be a technology that would not fade and would meet its requirements
for large storage capacity. Yet other technologies, such as magnetic
disks, could have satisfied the Army's needs. As a result of the restric-
tive requirement, potential prospective bidders for the Army/Air Force
contract were precluded from offering nonoptical-based systems.
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DOD and PTO Can Benefit by Sharing
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111 19811.11,l0 iit iated a $§720-mrillin itomatioji pruigrarn intenlded to
achieve paplerless t Irdeniark and~ 1jirtelit opewrat jols by 11990. ITl) ('hio,-e
N) its( ( t ica l-isk storag e l'\(t'.a i IW Qlfl('Tgling t s'r I gas it h'e

lnint ()I thIis pl'ogtanr. DIrrring this samle period, the mlilitiary dlepart-
mnent s anid I uI_\ were iH(elwfdcn't l\ planing to sp end i at ttal of' $ 14-4
mfilliont (ye' 5) years ()in technical datal repositr nil ut onaiiw cin (1)1 s.
khiih als(l iilihrlecd plaits to use (' ptial sttwilc( dci's.

I l(ier ~hi Law I- 1 ( tire IPaierwiirk Rednict ion Act ()t I lSt). gov-
errlltent agvelcies atev required to enisure thi rt th1 eir in f (wrnait (in systemis
(h) Imro overlapl ()I)( anotwher mr. (filpficatle tite s-vsTenrs of' other agertejes.
.\ddit ii nahlk ( )T'icc ' i' Management and B udget ( irculatr A-7 I requr-es
the( heaid oft eaich il('l(\' to &'onsider mnrc 1 r (1 i iegrattion oft datal syvs-
Wills ilIrespec t xe )t' ruft ta-irgem- m. (it teragcn('X' ivito 5aInizitii hi le's,
w li i c i.(Sl ('Hecl i \eness ill eqipmjlent lit ihizat iil iia systems manage-
Incur ,it, ()I'an acc nnphisltmnii canl be in('reasedh

This chalpter details t ire resuilts ofJ our r-exi(w 1o()1 idenitiFx' similarlit res
bet weei the mi lit arv deprm fernts, anitonnt in e iTmt 5 anl a similarl r),r1
effi ir' and (2) d(et ermine it' studies and tests oni new t ch 1ix eing
('111141 ned ats part of' t hIes(' (efforts shouil d be shared. B ec'au se tire Ix lt1
algelncies and I'( ~il re planning to utse similar new t echlm dogy. we belie-ve
hey shouild fralvcoordinate and, whenl appnirol t'.prom iil
1 irdie's (to intclude test ing) ()I thIis t ehnlg

NMilitai-v Depai-tments 'lrejo)int Arniv Air Foi we. Navy. andi 1ml) r(iet5al will uise Ilr'ge-
('apacity, ()ti(al-disk stowage (levices ill I heir systemi (esiglis. Whlile 1)1,-

and1 PTO7 Have Similar is 1)(it i'nrrreriit ly injicierniting 0)pt ial-Iisk tecin(lOg\' ill Its l~'iiec th

Requiiremnents for __ ew 'lil lns to d(o so) \vii(l thre tehooyimime mat iv.rre.litioirr-
OpialDs Storage atll vruiitr have relied onI rn1ilglnt I media. suir ,litpe anid inl some

C;aies lirrge 1 rit rmbers of, IIIolu In ('atrois, to ri ire (vdI a., Iho(weve, os
I)evices lerp'wmance of( op' )It IcalI-dlisI ((- terlrrtigv ha ira1ltde IIit w(' iot i;rlI ('ornpet-

ito(w' in thI e IIul t ibiIIion1-dol lar I- ligita strg ru I )- I,,II; rket . WithII tli vI ;' la
citii ict y. i)pt irea I(disk ('an ippI I irwt t lhe (l Iit a ases, ift' hitrnl s, I ist Ira we
ci parries. gIwi. 'lrnilllt atlelluies. and Ioherl uu ihi r l (hlrnsers
I-inite 1.1 shows. at cI'ipaxri-,i int ifaperll n--i ;rlI ml it iil-ijsl rnd
st i itage (ill hiiit it's.
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of automated patent searching and administrative support functions for
patent examiners, their support staff, and public searchers. The system
is planned to include over 1,000 workstations and multiple large main-
frame computers, connected by a high-performance digital communica-
tions network. The MO system requires extensive use of optical storage
for its rapid access and high-density storage subsystems. These are to be
used for storing and searching digitized images of all patents and the
full text of reference materials for more recent patents for automated
searching.

The objectives of the joint Army/Air Force effort and two of the three
Navy efforts under development are to store, retrieve, and communicate
(transfer) vast amounts of engineering drawings, technical data pack- ,. -:

ages used for procurement purposes, and other associated technical data
required to support engineering and acquisition efforts. The systems are
being designed to scan and digitize engineering drawings and associated . -

technical documents for recording on optical disks. Additionally, these
systems provide a range of output media, such as aperture card,
hardcopy, and video.

Agency Actions The military departments and Pm have not formally coordinated their
plans to study, acquire, or test new technology. During our review, we

Were Not noted some sharing of information among representatives of the Army,

Formally Coordinated Air Force, Navy, Po, and other government agencies, including the
National Security Agency, the Social Security Administration, and the
National Aeronautics and Space Administration. However, these con-
tacts were ad hoc, informal, and initiated after agency representatives
read in trade publications and newspapers that other agencies planned
to employ optical-disk technology. In addition, agency representatives
met while attending meetings, which were sponsored by the National
Bureau of Standards, and other interagency functions concerned with
emerging technologies. In our opinion, these ad hoc contacts did not
permit the systematic analyses necessary to determine if joint actions
could increase cost effectiveness.

Although em's Administrator for ADP told us that he personally con-
tacted other agencies to comply with Circular A-7 1, he did not document
information obtained from these contacts. also did not formally con-
sider joint studies or testing. Further, we found that the Army, Air
Force, and Navy did not formally coordinate actions to ascertain if joint
actions with other agencies would be in their best interests. Responsible
DOD officials told us that they informally contacted other agencies,
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including Pmi, to find out how these agencies were using optical disks%
and to gather data regarding the feasibility of this technology. Howevr
the DOD officials did not consider formal program coordination or joint
action; they told us they were not aware of any requirement to do so.

The fact that optical-disk technology is new and operational experience
with it is limited increases the risks of the military departments' and
Pm's using this technology on a large scale. A September 1985 review of
the technical aspects of PM's automation plans by the National Bureau
of Standards' Institute for Computer Sciences and Technology stated:

"The use of digital optical storage as an alternative to magnetic storage is only now
emerging in the marketplace. There is currently an industry-wide shortage of
optical storage media, which indicates there may be a problem in the delivery of the
large number of optical disks required for the [Automated Patent System) APS.
There is also a major unanswered question about the actual life expectancy of data
stored on optical disk. The longest lifetime claimed by vendors is on the order of ten
years, while laboratory tests have shown significant degradation in some cases in
less than five years. The lack of availability and experience with optical storage
media on a scale like that planned for the APS makes this a major risk area, but not
as large as the systems integration risk."

The study's conclusions concerning availability of optical disks are fur-
ther supported by data contained in a market survey and projection of
optical disks shipped and installed from 1983 to 1990. The results of
this survey, shown in table 4. 1, indicate that only 15 large-capacity,
optical-disk devices were installed in the United States as of 1985.

Table 4.1: Market Survey and Projection
of U.S. Optical Storage Market Actual or

planned Total
Year shipments no. installed
1983 5 5
1984 5 10
1985 5 15
1986 25 40
1987 300 340

a'1988 1,000 1,340

1989 1,500 2,840
1990 -2,000 4,840

Because study and testing of such technology can be time-consuming
and expensive, joint efforts in this regard by PM and DOD seem prudent.

and facilitate exchange of information in the federal community. An
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example of duplicate study costs occurred in 1983 when m paid a con
tractor for a forecast and risk assessment of optical-disk use. In 1983,
the Air Force paid the same contractor for a study that contained a sim-
ilar forecast and risk assessment. Since the Army/Air Force and Navy
efforts are still under way and since the military departments are
attempting to reach decisions concerning the use of this technology, joint
study and testing could be beneficial.

1.7

.-.
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Chapter 5

Conclusions and Recommendations

Conclusions The Chairman of the House Committee on Government Operations, in a
May 24, 1985, letter to us, noted that the lack of scientific or technical P

data contributed significantly to an agency's inability to competitively
procure spare parts for major systems. In addition, the media and the
Congress have publicized overpricing problems in relation to these
spare-parts procurements. DOD proposed that one solution to these prob-
lems was the automation of its technical data repositories.

In 1982, key technical data managers from the military departments,
DLA, and the Office of the Secretary of Defense determined that automa-
tion was the best solution to technical data repository problems and that
a standard system could be used to automate all of the repositories. In
1983, the Secretary of Defense provided policy direction confirming the
above determination. He stated that a standard computer system speci-
fication had been defined for the automation of technical data reposito-
ries. He also noted that interoperability was a major benefit to be
achieved from these efforts.

The military departments and DLA have initiated five separate automa-
tion efforts using three different automation technologies. We believe
that these actions are not in consonance with the Secretary's
memorandum.

Automating DOD's technical data repositories with a standard system, in
our opinion, would be the most efficient and effective way to comply
with the Secretary's policy. The current separate efforts present high
risks in achieving standardization and interoperability. In addition, mili-
tary department and DLA requirements, justifications, and economic
analyses, were generally not properly prepared in implementing these
separate efforts. Also, in two instances procurement regulations were
not properly followed, and in one instance procurement authority was

exceeded. In view of the serious problems identified in each of the cur-
rent technical data repository automation efforts, we question whether
it is prudent to continue with these efforts in their current forms.

We believe that the separate military department and DLA efforts
occurred because DOD did not provide adequate management direction
and control to ensure that the Secretary's policy was implemented cost
effectively and efficiently. Specifically, we believe the Secretary's policy
needed elaboration in terms of a comprehensive strategy and implemen-
tation guidance to clarify the Secretary's policy and coordinate the auto-
mation of the repositories. In addition, centralized focus within the
Office of the Secretary of Defense to plan, coordinate, and review and
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approve budgets was not used to ensure effective and efficient automa-
tion of the technical data repositories.

Further, DOD has not employed existing management procedures,
including the DOD-established Life Cycle Management of Automated
Information Systems concept and the Major Automated Information
Systems Approval Process. The Life Cycle Management Concept pro-
vides a series of decision points for implementing major automation
efforts. The Approval Process provides for an independent review of
major automation efforts at these decision points. We believe these man-
agement control weaknesses are major contributors to the problems pre-
sented in this report.

Finally, we found that no formal coordination existed between ri and
DOD officials on sharing studies (including testing) of optical-disk tech-
nology efforts. In our opinion, such coordination would be useful in
exercising future contract decisions concerning optical-disk technology
implementation.

Recommendations to We recommend that the Secretary of Defense direct the Assistant Secre- %
tary of Defense for Acquisition and Logistics to take the following

the Secretary of actions:

Defense
In conjunction with the Assistant Secretary of Defense (Comptroller),
expeditiously evaluate the appropriateness of continuing any or all of
the current technical data repository automation efforts, considering the
findings of this report and the Secretary's goal of standardization and
interoperability. Results of this evaluation, including actions taken to
delay or terminate any or all efforts, and the associated budgetary
impacts should be presented to the Senate and House Appropriations
Committees, the Senate Committee on Governmental Affairs, and the
House Committee on Government Operations during the fiscal year 1987
appropriations cycle.
Following the evaluation, designate oversight responsibility to a central
office within the Office of the Secretary of Defense to manage and con-
trol any continuing efforts to automate the military departments' and ..-
DLA's repositories. This central office should have planning (to include ... ".
setting overall objectives), coordination, and budget review and
approval authority over the remaining military department and DLA ,'.J.
repository automation efforts, and should obtain Delegations of Pro-
curement Authority from the General Services Administration, as
required by law.
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Require the aforementioned office to identify and consolidate military
department and DlX. requirements for the automation of the technical
data repositori.s and develop a related DOD-wide economic analysis.
'i'hese efforts shouid be performed regardless of the approach chosen as
a result ofthe Secretary's evaluation and congressional actions, and
should he conducted in accordance with the requirements of the Mission
Anal'sis Project Initiation phase of the Automated Information System
Life ('vele.

We also recommend that the Secretary of Defense direct the Assistant
Secretarv of Defense (Comptroller) to conduct a Major Automated Infor-
mation Systems Approval Process review for the automation of the DOD
technical data repositories. This review, at a minimum, should include
the life-cycle management documentation and decision papers prepared
for the automation of all DOD repositories.

Recommendation to the VWe recommend that the Secretary of Defense direct the Assistant Secre-R m dof Def e tary of Defense for Acquisition and Logistics and that the Commissioner
Secretaryof e n of the Patent and Trademark Office direct the vil Administrator for ADP

and the Commissioner to formally coordinate and, when appropriate, perform joint studies,
of the Patent and including testing, of optical-disk storage devices.

Trademark Office

Recommendations to We recommend that the Congress delay any further funding of the tech-
nical data repository automation efforts until it receives the DOD evalua-

the Congress tion. We also recommend that, after reviewing the evaluation and
determining appropriate funding levels, the Congress ensure that these
funds be restricted to the centrally directed effort.
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Appendix I

Letter Dated May 24, 1985, From the
Chainnan House Committee on
Govenment Operations

Con S.- of the Unte Atatts
yeAA.f•enb *I• t iv,

COMMITTEE ON GOVERNMENT OPERATIONS m ,

215a7 R v$uam "MSG OmPit| BUILIX100€ oow

The Honorable Charles A. Bowsher

ComptrollIer General
General Accounting Office

Washington, D.C. 20548

" ~~Dear General :,..'

As you know, the 98th Congress enacted several important and far-reachng procure-

ment reform measures to remove the barriers to competition which had long frustrated

the efforts of many businesses to enter the Federal marketplace. One of the major

issues addressed in these efforts was the governmnt's right to and management of the.- .
scientific or technical data associated with the products being procured. The lack of - .'

suc h data contributed significantly to the agencies' inability to competitively procure ~
their supplies, p aArly spare parts for major systes.

Cenera nt ng OievldvlpetpoetscasteAyliFocDitlSoag

and Retrieval Engineering Data System (DSREDS), are planned or underway within theDefense Department to acquire ADP systems for the storage, retrieval, dissemination,
and duplication of engineering drawings and other technical information. It is myproure

understanding that these multimillilon dollar projects have been independently initiated !'.-
by the military services and oLA, and that they lack overall depardental coordination.
I further understand that serious questions have been raised regarding duplication of
effort, projected costs, procurement methodology, and the adequacy of the technology

being acquired. -- i-

In view of teiaechnical d a ta issue, and the specific concerns

regarding these AOP projects, I request the GAO immediately undertake a comprehensive

department-wlde review of this area, including a thorough analysis of DOD's policies and
plans for improving the management of technical data. In addition to addressing the
concerns mentioned above, GAD should determine if the individual ADP projects are well
defined d based on valid requirements, and whether they should be consolidated into

asingle program at the department level. Also, as part of this request, GAO should

identify similarities between these efforts and the ongoing project at the Patent andinat

Trademark Office to determine -,ihether the technology should be shared..

To facilitate the Committee's efforts during the 1987 authorization and appropria-
tions cycle I request that you provide the results of your review, includin findings,
conclusions and recomendatons, by February 15g, ad Your assistance in this matter
is greatly apprec ted.

With best wishes, I am

CK BROK

deatetwdervehftisaeicui ran throghaalsi f D"plcis n
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